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Addendum 


The following report was originally submitted to NASA in 1995 to cover the 
period June 1, 1992 - May 31, 1995. We now update that report to include the 
one-year, no-cost extension which ended May 31, 1996. 

All the research tasks outlined below were completed within the one-year extension 
period. 

A bibliography of publications which resulted from this NASA Research Project 
is attached. 


Summary of Overall Progress 

My NASA proposal included plans to examine the dynamics of the eastern 
oceanic boundary, with a view towards those processes important to the interior. 
Several relevant tasks have been completed and either have appeared or will 
appear soon in the refereed literature. 

Current Problems 

I am currently involved in a study of the interaction of open ocean planetary 
waves, generated at the eastern margin, with large scale topography. This study 
is still in the exploratory numerical stage, although analytical investigations 
necessary to the interpretation of the results have begun. The initial results are 
quite interesting, and hint at possible applications to the problem of open ocean 
interdecadal variability; namely, the presence of topography appears to be 
associated with a Hopf bifurcation and the appearance of thermocline variability. 
I anticipate completion of a first project in the next several months and that a few 
follow on projects, initiated by this study, will commence. 

A second stated objective of my NASA research involves the dynamics of 
Meddies. Relative to this. Dr. Killworth and I have been studying the stability 
properties of oceanic vortices. The connection here to Meddies has to do with 
their observed long lifetimes (in excess of two years). Our initial studies have 
focused on the primitive equation stability of upper ocean vortices, and here we 
have found an interesting and unexpected suppression of instability by 
barotropic flow. We are currently analyzing related models to clarify the 
mechanisms. We anticipate the submission of a manuscript in the next few 
months. 

Finally, a project not explicitly stated in my NASA contract, but which has been 
partially supported by it, involves a study of the onset of chaos in a simple 
thermohaline model. This work, done in collaboration with Dr. Huang, has 
focused on loop models and the resident convection therein. A recent discovery 



is an apparent sensitivity of the pathways to chaos on the applied boundary 
conditions. Further, we have identified critical parametric dependencies in these 
models controlling the presence of such important features as the appearance of 
Hopf bifurcations. We are currently preparing a manuscript on our work. 

Completed Tasks 

In addition to the finished tasks mentioned above, a paper on the dynamics of 
Meddies in the general circulation, which examines the relative role of wave- 
drag, mean-flow and b-plane propagation, will appear in the Journal of Physical 
Oceanography. The application of this work is to the observed tendencies for 
Meddies to move south relative to their environment, an observation for which 
our work provides an explanation. 

Budgets 

This NASA contract terminated in May 1995. A one-year, no-cost, extension is 
now in effect in order to complete all aspects of the research. 
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